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What Is the Role of Environmental Health
Science in Cancer Prevention?
The long-term historical presence of cancers has been amply
demonstrated. Bone fossils of dinosaurs and cranial bones of
ancient humans show the presence of cancers, for example. A
Japanese scroll from the 12th century depicts unfortunate patients
with abdominal cancers in glowing watercolors. Thus, cancer is
clearly not a new disease ofhumankind which only developed with
industrialization. However, the first scientific approaches to the
disease arose from observations ofoccupationally induced cancers:
cancers ofthe scrotum among chimney sweeps and urinary bladder
lesions among workers in the rubber and dye industries; skin can-
cers among early medical radiologists due to exposure to X-rays.
More recently, hemangioendothelial sarcomas of the liver in
workers in the vinylchloride industry and lung carcinomas and
mesotheliomas among shipyard workers exposed to asbestos fibers
led to recognition of clear associations between cancer develop-
ment and causative agents. As a result, standard long-term carcino-
genesis experiments using rodents mimic occupational conditions:
exposure to large doses of a single carcinogenic factor. Knowledge
gained from occupational cancers and animal experiments is there-
fore not necessarily relevant to elucidating the cause ofmost com-
mon cancers in the world today. This fact is an unfortunate source
ofthe confusion that now exists among scientists in academia, reg-
ulatory officials, and the general public.
The types of cancers that predominate in various areas of the
globe differ vastly, depending on lifestyle and environment: uri-
nary bladder cancers due to schistosomiasis in Egypt, oral cancers
due to tobacco chewing in India, hepatocarcinomas due to hepati-
tis virus infection and aflatoxin Bi intake in Southeast Asia,
esophageal cancers due to insufficiency ofvitamin A and antioxi-
dants caused by inadequate consumption of fresh fruit in certain
areas ofChina. In some parts ofAfrica, Asia, and South America,
cervical cancers involving human papilloma virus are still endemic.
In Western countries, colon, lung, prostate and breast cancers are
a major concern.
Among possible carcinogenic factors, cigarette smoking is relat-
ed to upper respiratory-digestive tract cancers. An elevated intake
ofsodium chloride, which produces atrophic gastritis, is a carcino-
genic factor together with an inadequate amount ofantioxidants in
the diet. The observed increase in colon cancer in Japanese immi-
grants to Hawaii may be explained by a change in dietary habits
fromJapanese to Western, such as eating more fat.
The existence ofmultiple genetic alterations has been well doc-
umented in the past decades. This finding is in accordance with
the multistep carcinogenesis documented by laboratory scientists.
Epidemiologists have also implicated several events as being neces-
sary before the onset of malignant disease. A long latent period
involving a number of changes is even required for adult, T-cell
leukemias monoclonally growing in vivo, although the associated
virus infection is completed at a very early stage oflife. Physicians
and surgeons have also observed, over the past century, the pres-
ence of a variety of precancerous stages such as leukoplakia for
esophageal cancer, atrophic gastritis with intestinal metaplasia for
gastric cancer, and adenomatous polyps for colon cancer.
The presence of somatic cells with certain numbers ofgenetic
alterations but not enough to convert cells to full malignancy can
be easily envisaged. There is an abundance of papers available
describing genetic alterations, related to carcinogenesis, that exist
in apparently normal or benign tissues. In addition, numbers ofsec-
ond or third primary cancer cases are increasing among patients
whose first cancer was cured. The incidence of these cancers is
increasing because more patients are undergoing minimally invasive
surgery to preserve organ function and maintain a good quality of
life after the first cancer. Such surgery leaves portions of organs
which are more sensitive to conversion to malignancy. Furthermore,
multiple cancers often develop in individuals with a susceptible
hereditary background, transmitted through the germ cells.
Carcinogenic factors are also multiple, and there are many differ-
ent types of exogenous agents, as represented by the complex of
chemical substances contained in cigarette tar. At the same time, diet
is one ofthe major factors responsible for cancer development. Food
contains many types ofgenotoxic substances such as the heterocyclic
amines produced by cooking fish and meat. As described above, food
containing high fat and high salt increases the incidence ofcolon can-
cers in Western countries and gastric cancer inJapan, respectively.
Infection with hepatitis B and C viruses is a major factor in the
worldwide occurrence ofvast numbers ofhepatomas. Chronic bacte-
ria and parasite-induced inflammation and mechanically induced
chronic irritation by gallbladder stones, for instance, cause lesions
with a high probability ofdeveloping into cancers. In addition, car-
cinogenic factors are continually being formed in the body itself. For
example, active oxygen species, nitric oxide produced by nitric oxide
synthase, and errors in DNA replication and distribution of new
DNA into two daughter cells may all play roles in the neoplastic
process.
Maximal-tolerated-dose experiments tell us definitelywhether an
agent is carcinogenic under the particular circumstances of the
applied animal model. Many apparent hepatocarcinogens have been
proved not to produce hepatomas when given at lower concentra-
tions to healthy, young rodents. However, this does not mean that
such substances are safe for humans, because many people have pre-
cancerous changes and a past history of continuous exposure, over
their entire lives, to many different types ofexogenous and endoge-
nous carcinogenic factors. It must be realized that long-term experi-
ments in rodents only indicate, in principle, the absence or presence
ofcarcinogenic activity ofa particular test compound. However, no
rational quantitative application ofdata to human cancer prevention
can be attempted at present because of differences in species and
conditions.
The conclusion drawn is a strong stimulus to minimize exposure
ofhumans to any factor proven to be positive for carcinogenicity. In
taking practical measures, it is incumbent on us to ensure that
actions do not adversely affect daily lives ofpeople or the economic
activity of the community, because the scientific base for the mea-
sure to be taken is still premature. Any simplistic attitude needs to
be avoided, and a sense of compromise is essential for the healthy
development of society. We should be scientifically cautious, eco-
nomically realistic, and spiritually critical of ourselves, but not of
other people. Any black-and-white conclusion is better avoided
because ofour limited knowledge at present.
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